Abstract. This paper presents a fault reconstruction scheme based on sliding mode observers for sensor and actuator faults detection and isolation for a class of uncertain nonlinear systems. A coordinate transformation is first designed for the output equation of the system followed by a firstorder low-pass filter in order to convert the sensor faults into equivalent actuator faults. The original system then is transformed into three subsystems through linear transformation. The simulation examples verify the effectiveness of such method.
Introduction
System faults and unknown input disturbances are inevitable during operation of a complicated power system. With regard to physical position, faults can be classified into actuator and sensor faults. Faults can damage the normal system operation and make the system unstable, therefore, the fault detection and isolation (FDI) technique plays an important role in system operation. In the past decades, the study on FDI made great progress, especially for the model-based fault detection [1] [2] [3] . Various approaches have been proposed to solve FDI problems, such as differential geometry method, self-adaptive control method, and sliding mode observer technique. Moreover, research on fault tolerance control and stability analysis considerably promoted the FDI [4] [5] .
Research on faults reconstruction method has become an important field that mainly includes actuator fault reconstruction [6] , sensor fault reconstruction, and fault reconstruction considering unknown input disturbances. Different from the actuator, the sensor is a passive element that merely provides the information of the operating system and does not directly affect system behavior.
Problem description
A nonlinear system with actuator and sensor faults is given by ( ) 
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where 1 ( )
, and 2D R × ∈ is a nonsingular matrix.
Based on Assumption 1, two transform matrices, namely, T and S, such that (2) could be converted as follows:
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and C 22 is a nonsingular matrix.
The following nonsingular transformation matrix T is then constructed :
 Therefore, the coefficient matrices in (10) are as follows: 
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System (3) is converted as follows: 
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The details will be presented in the following sections.
Simulation example
Consider the following 6-order nonlinear system with multi-fault and multi-disturbance: ( 
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Transformation Matrices S0 and S are designed as follows: 
The reconstruction arithmetic of actuator fault fa(t) could be obtained 
0.01
Two overlapped sine signals were used to simulate the incipient fault for actuator fault ( ) Figures 1 to 6 show the estimation results of the six state vectors and the corresponding estimation errors. The above results imply that the observers converge quickly, which sets a foundation for the reconstruction of the multi-dimensional fault and unknown input disturbance in the context below.
6．Conclusions
In this paper, a type of nonlinear system with actuator faults, sensor faults, and unknown input disturbances is studied. A fault reconstruction method of nonlinear system is presented. First, a primary transformation is made on the output equation of the system to obtain two output subequations.
